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Abstract

Introduction: The long-term effects of COVID-19 on women'’s general and reproductive health remain insufficiently studied.

Aim: To evaluate the overall and reproductive health status of women after COVID-19, as well as the prevalence and
nature of long-lasting post-COVID symptoms.

Methods: A descriptive study was conducted using a questionnaire collecting data on age, height, health status before
and after COVID-19, pregnancy and delivery outcomes, frequency of medical consultations, and duration and nature of post-
COVID symptoms. Data analysis was performed with [BM SPSS Statistics 19.

Results: Approximately 80% (n=239) of women aged 21-35 rated their pre-COVID health as good or better; after
infection, the proportion of "very good" ratings decreased to 3.7%. Preterm births and miscarriages accounted for 32%. Post-
COVID symptoms (fatigue, musculoskeletal pain, sleep disturbances, hair loss, reduced skin elasticity) persisted for more
than 3 months in most respondents.

Conclusions: COVID-19 exerts a prolonged negative impact on the general and reproductive health of women of reproductive
age. These findings emphasize the need for comprehensive evaluation and rehabilitation strategies post-infection.
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'HAO «MexayHapoaHbIA Ka3axCKO-TypeLuKui yHuBepcuteT nMmeHu Xoaxm Axmena ficaBuy,
r. TypkectaH, Pecny6nuka KasaxcraH;
2HAO «MeauumnHckum yHusepcuteT Cemen», Cement, Pecny6nuka KasaxcraH.

BeepeHue: [lonrocpoyHoe BNMSIHUE NEPEHECEHHON KOpoHaBupycHoi WHgekumm (COVID-19) Ha obwee w
PEnpPoAYKTMBHOE 3[0POBbLE XEHLLWH OCTAETCS HEAOCTATOYHO U3YYEHHBIM.

Llenb: OueHutb ofllee M penpogyKTMBHOE 370poBbe eHlwuH nocne COVID-19, a Takke pacnpoCTpaHEHHOCTb W
XapaKTep NOCTKOBUAHBIX CUMMTOMOB.

Metogbl: [poBegeHo onucaTenbHOe WCCMEROBaHWE C WCMONb3OBaHMEM aHKeTUpoBaHWs. COOp AaHHbIX BKIoYan
BO3pacCT, pOCT, COCTOsHWE 3700poBbst Ao W mocne COVID-19, ncxombl BepemMeHHOCTM M pOAOB, YacToTy obpalyeHuit K
BpayaMm, ANUTENLHOCTb U XapakTep NOCTKOBUAHLIX CUMNTOMOB. AHanK3 BbINOMHEH ¢ noMolbto IBM SPSS Statistics 19.

PesynbTtatbl: Okono 80% (n=239) xeHwwmH 21-35 neT ouernsanu 3poposbe Ao COVID-19 kak xopollee unu nyuiue;
nocne VHQEKLMN AONS «OYeHb XOPOLUMX» OLEHOK cHuaunack 4o 3,7%. MpexaeBpemeHHble pogbl 1 BbIKMABILLM COCTaBUIN
32%. MocTkoBMAHbIE CUMMTOMbI (YCTanoCTb, 60MM B MbILLAX U CyCTaBax, HapyLIEHUS CHa, BbiNa4eHUe BOMOC, CHIMKEHNE
YNPYrocTU KOXM) COXpaHanuch bonee 3 mecsueB y BONbLINHCTBA PECTIOHAEHTOK.
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BeiBogbl: COVID-19 oka3sbiBaeT HeraTvBHOE ANMTENBHOE BRUSHUE Ha 0OLLee U PenpoayKTUBHOE 3[40POBLE KEHLMH
penpoayKTMBHOrO Bo3pacTa. lMonyyeHHble JaHHbIE NOLYEPKUBAKOT HEOBXOAMMOCTL KOMMIEKCHOM OLEHKM U peabunutaumm
nocne nepeHeceHHon MHGeKL K.

Knroyeenie cnosa: COVID-19, xeHckoe 300posbe, penpodykmugHoe 390p08be, NOCMKOBUOHbID CUHOPOM,
OnumeribHble CUMNMOMbI

Ana yumupoeaHusi: Assbexos A., TackeiHosa I, Owubaega A., Taybexosa M., TaHbiwega I. [1onrocpouHble
nocneacTBNs KopoHaBupycHoi uHpekun (SARS-COV-2) y xeHLumH depTunbHoro BospacTa // Hayka v 3gpaBooxpaHeHue.
2025. Vol.27 (1), C.146-156. doi 10.34689/SH.2025.27.1.018
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Appak Aasbekos1, https://orcid.org/0000-0003-1277-4292
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! Koxa AxmeT fAcayu aTbiHAarbl Xanbikapanblk Ka3ak-Typik yHuBepcuTeTi, TypKicTaH K., KazakctaH
Pecny6nukacbl;
2 «CeMmeii MeanuLMHA yHuBepcuTteTi» KeAK, Cemen K., KazakctaH Pecny6nukachbl.

Kipicne: COVID-19 iHgeTiH GacTaH eTkepreH oWenaepiH, Xanmnbl [eHcaynblk, Xafgalbl MEH PenpomyKTUBTIK
(DYHKLMSICbIHA SCepi TOMbIK aHbIKTanmaraH.

Makcatbl: COVID-19 iHOeTiH eTkepreH sWMenaepiH, Xanmnbl )XsHe PenpodyKTUBTIK AEHCAymnblk XafdaibiH, y3ak
Mep3imai nocTkoBUATiK 6enrinepain TapanybiH 6aranay.

opicTep: 3epTTey cunaTTamanbik KeckiHai 3epTTey ynriciHae xyprisingi. PecnoHaeHTTepre xac, 6oi, COVID-19-ra
LENiHr XoHe KeniHri JeHcaynblk Xargarbl, XyKTiNiK aHe BocaHy HaTwxenepi, MeauuMHarnblK KeMeKKe KyriHy xuiniri,
nocTkoBuATik GenrinepaiH, y3aKTbiFbl MEH cunaTbl Typanbl cayanHama yprisingi. Hatwxenep IBM SPSS Statistics 19
GargapnamacbiMeH TanaaHabl.

Hatuxenep: 21-35 xac apanblfbiHaarbl atengepain, 80%-pa (n=239) xannbl AeHcaynbik xafganbl COVID-19-fa
LeliiH xakcbl gen 6aranangbl (wamameH 80%), anaiiga aypyaaH KeliH «eTe xakcbl» barackl 3,7%-fa, «xakcbl» 44,3%-fa
[eiiiH TemeHaeni. MepsimiHeH GypblH 6ocaHy xoHe Tycik xargannapbl 32%-Abl Kypagbl. MocTkoBWATIK Genrinepait,
KaTapblHOa KaTTbl Wapway, OynwbikeT-6ybiH aypynapbl, yiKbIHbIH, Oy3binybl, WalTblH, TyCyi, Tepi cepnimMginiriHix
TeMeHgeyi xvi 6ankangbl. Kenwinirivge (wamameH 60%-aaH actam) 6enrinep 3 angaH aca yakbITka Co3blingbl.

KopbiTbiHabl: COVID-19 aiiengepain, xannbl XaHe penpomyKTUBTIK AeHcayrblFbiHA y3aK MepsiMai Tepic acepiH
Turidedi. ArnblHFaH ManiMeTTep penpoayKTUBTIK XacTafbl avengepae MOCTKOBUATIK CUHOPOMHbIH, KeweHai Bafacbl MeH
OHaNTy LWapanapblHblH, MaHbI3AbIMNbIFbIH KOPCETEA.

Tytindi ce3dep: COVID-19, aliendep OeHcaynbirbl, penpodykmusmik OeHcaynbik, nocmKosudmik CUHOPOM, y3aK
mep3imoi beneinep.

folexkcos ywin: Aasbekos A., Taskynova G., Oshibayeva A., Taubekova M., TaHbiuesa I. ®epTunbfdi xactasbl
allenpepaeri KOPOHABUPYCTbIK UH(EKLMSHBIH, (Sars-cov-2) y3ak Mep3imai cangapb! // FbinbiM xoHe [eHcaynblk cakray.
2025. Vol.27 (1), b. 146-156. doi 10.34689/SH.2025.27.1.018

Introduction of angiotensin-converting enzyme 2 (ACE2) and

The coronavirus infection caused by the SARS-CoV-2  transmembrane protease serine 2 (TMPRSS2) receptors in
virus presents a significant challenge to contemporary  reproductive tissues, such as the ovary and endometrium.
medicine and public health. Since 2020, the pandemic has  These receptors are integral to viral entry into cells and the
assumed a global scale, profoundly altering the lives of  regulation of physiological processes pertinent to fertility [3],
millions. In addition to the conventional respiratory [4]. The pronounced expression of ACE2 in the
symptoms (dry cough, shortness of breath, fever), recent  endometrium, coupled with its  age-dependent
investigations have concentrated on the long-term  characteristics, suggests an age-specific vulnerability to
repercussions of the COVID-19 epidemic, elucidating its  tissue infection, necessitating further inquiry [5], [6].
effects on various bodily systems, including the  However, conflicting evidence regarding the absence of
reproductive system of women of childbearing age [1], [2]. viral detection in vaginal and cervical tissues [7], [8]

The potential influence of SARS-CoV-2 on female  underscores the necessity of clarifying the mechanisms by
reproductive health is posited to stem from the expression which the virus impacts the reproductive system.
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The ramifications of the COVID-19 pandemic on the
hormonal system and menstrual cycle are currently subjects
of active discourse within the scientific literature. The
significance of investigating the long-term consequences of
the COVID-19 pandemic on women of childbearing age is
underscored by observed alterations in the menstrual cycle,
diminished ovarian reserve in women over 35 years of age,
and severe forms of the disease, as well as potential risks
associated with the endometrium [9], [10]. Conversely,
other studies indicate that hormonal profiles and ovarian
reserve do not exhibit average changes in women
experiencing mild disease manifestations [11], [12].

Infection has been demonstrated to influence the
frequency, nature, and duration of menstrual cycles.
Symptoms associated with  post-COVID  syndrome,
including chronic fatigue and joint and muscle pain, have
garnered widespread attention within the scientific
community [13]. Women may exhibit heightened
susceptibility to substantial changes in overall health
relative to men. Moreover, COVID-19 may induce
alterations in body mass, skin condition, hair loss, and other
physical manifestations. The utilization of contraceptive
methods and pregnancy planning assumes particular
importance among women affected by COVID-19, as post-
COVID complications may hinder safe conception and
childbirth [14].

The COVID-19 pandemic has transformed the way
patients seek medical care. Among women, there has been
an increase in visits to healthcare professionals for
preventive check-ups related to reproductive health,
alongside a deterioration in overall health status. However,
concerns persist regarding the availability and quality of
medical care provided [15].

Additionally, the pandemic has profoundly affected
psycho-emotional well-being. Women have reported
elevated levels of anxiety, depression, and sleep
disturbances, attributed not solely to the infection but also to
stress arising from socio-economic fluctuations [16].

Although  numerous international  studies have
examined the impact of COVID-19 on women's health,
there exists a paucity of data reflecting the regional
specificities of Kazakhstan [17]. This study aims to address
this gap and formulate recommendations for enhancing the
organization of gynecological care during the pandemic and
post-pandemic periods. Consequently, this research will
elucidate key aspects of the COVID-19 epidemic's impact
on women’s reproductive health, overall health, psycho-
emotional state, and contraceptive use, while assessing the
frequency of medical care-seeking behavior.

The primary objective of this study is to evaluate the
long-term consequences of coronavirus infection (SARS-
CoV-2) in women of childbearing age, with a particular
emphasis on alterations in the menstrual cycle, ovarian
reserve, and endometrium.

Objectives of the Study:

1. To ascertain the incidence of premature birth,
miscarriage, and variability in menstrual cycle frequency
among women affected by COVID-19.

2. To compare self-assessed general health status prior
to and subsequent to COVID-19, and determine the
prevalence of chronic fatigue, joint and muscle pain, and
other symptoms associated with post-COVID syndrome.

3. To investigate the frequency and rationale behind
women's  visits to medical institutions, including
gynecological assessments, following COVID-19.

4. To evaluate the influence of COVID-19 on psycho-
emotional health (anxiety, sleep disturbances), physical
changes (body weight, skin condition, hair loss), and
challenges concerning contraceptive use and pregnancy
planning.

The findings of this study will provide a foundation for
addressing existing gaps in the understanding of the impact
of COVID-19 on women's reproductive health and for the
development of effective preventive and therapeutic
measures.

Methodology

Type of Study

This study is a cross-sectional observational
quantitative research aimed at examining the impact of
COVID-19 on women's reproductive health in Kazakhstan.
The collected data allowed for consideration of seasonal
variations in respiratory diseases.

Participant Selection Method

Women who had previously contracted COVID-19 were
selected from the initial population using a simple random
sampling method. Participation in the study was voluntary.

Inclusion Criteria:

— Women aged 18-50 years;

- A confirmed COVID-19 diagnosis based on medical
records;

— Provision of written informed consent [18].

Exclusion Criteria:

— Presence of severe chronic diseases that could
influence the results (e.g., oncological diseases,
hematologic disorders, uncontrolled diabetes);

— Pregnancy at the time of completing the
questionnaire.

The initial calculations were based on the minimum
sample size required for testing statistical hypotheses
(significance level 0=0.05; statistical power $=0.80). A total
of 607 participants were selected for the study, ensuring
sufficient statistical power for the analysis.

Measurement Methodology

Data were collected using a questionnaire consisting of
30 questions, categorized as follows:

- Socio-demographic data (age, height, etc.);

— Subjective assessment of overall health status before
and after COVID-19;

— Symptoms associated with post-COVID syndrome;

— Reproductive health and contraception usage.

All data were gathered in a standardized format through
either personal interviews or online surveys.

Data Processing and Analysis Methods

Data were processed using IBM SPSS Statistics 19
software. The processing stages included: verifying data
completeness and accuracy, calculating frequencies,
means (M), standard deviations (SD), and medians (Me);
hypothesis testing using parametric and non-parametric
methods (Student’s t-test for independent samples, chi-
square test for categorical data analysis, correlation
analysis using Pearson’s coefficient for normal distribution
and Spearman’s coefficient for non-normal distribution).

The normality of distribution was assessed using the
Shapiro-Wilk test. A significance level of p<0.05 was
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considered statistically significant. Confidence intervals
were also calculated for key parameters. When necessary,
multivariate analysis methods were employed to interpret
interrelationships.

Ethical Considerations

The study was conducted in accordance with the principles
of the Declaration of Helsinki (2013 revision) and was approved
by the relevant medical institution’s ethics committee [19].
Participants provided written informed consent for participation
and data processing. Personal information was anonymized
and used solely for research purposes. All described methods
were developed and applied in strict adherence to the study
protocol, ensuring the possibility of replicating the study under
similar conditions.

Results

The following data present the demographic analysis of
the sample. The study group primarily consisted of women
of active reproductive age (21-35 years) and of average
height (mostly between 161-170 cm). Thus, the sample
was relatively homogeneous in terms of age and
anthropometric characteristics.

Analyzing age distribution, the majority of participants
were aged between 21 and 35 years (approximately 80%).
Women under 20 and over 40 were represented in minimal
proportions, indicating that the sample was concentrated
within the reproductive age range (Table 1).

Table 1
Age Structure Results.

Age Number of Participants (N) | Percentage (%)
Under 20 1 0.3%
21-30 130 43.3%
31-35 109 36.3%
36-40 52 17.3%
Over 40 8 2.7%

The majority of respondents were between 161-170 cm
in height (approximately 42%), while those ranging from
151-180 cm accounted for nearly 90% of the sample. No
participants were shorter than 150 cm, while only 10%
exceeded 180 cm in height.

Table 2

Distribution and Normality Test Results.

Variable Mean Standard Median Shapiro-Wilk (p- Normality

(M) Deviation (SD) (Me) value) (Yes/No)

Age 31.2 6.7 30 0.045 No
Height 165.3 5.8 165 0.134 Yes
General health before COVID-19 4.2 0.8 4 0.032 No
General health after COVID-19 3.7 0.9 35 0.021 No

The table above presents the distribution and normality
of key quantitative variables. According to the Shapiro-Wilk
test, the variables "age," "general health before COVID-19,"
and "general health after COVID-19" did not meet normality

assumptions (p < 0.05). However, the "height" variable
followed a normal distribution (p = 0.134). These findings
indicate the need for non-parametric statistical methods.

Table 3
Correlation Analysis
Variables Pearson (r) Spearman (p) p-value
Age < General health before COVID-19 -0.35 -0.32 <0.001
Age < General health after COVID-19 -0.42 -0.39 <0.001
Height < General health after COVID-19 0.12 0.15 0.032

This table presents the correlation between key variables.
A negative correlation was observed between age and general
health before COVID-19 (Pearson’s r = -0.35, Spearman’s p = -
0.32, p < 0.001), indicating that older women rated their health
lower. Similarly, a negative correlation was found between age

and general health after COVID-19 (r = -0.42, p = -0.39, p <
0.001). Additionally, a weak positive correlation was observed
between height and general health after COVID-19 (r = 0.12, p
= 0.15, p = 0.032), suggesting that taller women rated their
health slightly better.

Table 4
Group Comparisons for Key Indicators
Variable Group 1 (M+SD) | Group 2 (M £ SD) | p-value (t-test) | p-value (Mann-Whitney)
General health before COVID-19 | 43+0.7 3.9+09 0.012 0.018
General health after COVID-19 3.8+0.9 34+1.1 0.045 0.054

The table presents the comparison results between
groups. A significant difference was found in general health
before COVID-19 between Group 1 (mean = 4.3 £ 0.7) and
Group 2 (mean = 3.9 £ 0.9) (p = 0.012). A statistically

significant difference was also observed in general health
after COVID-19 (p = 0.045), indicating variations in post-
COVID health conditions among different groups.

Table 5
Regression Analysis Results
Variable Coefficient (B) | Standard Error (SE) p-value 95% CI (Lower-Upper)
Age 0.15 0.05 <0.001 -0.25--0.05
Post-COVID fatigue -0.20 0.08 0.032 -0.36 - -0.04
General health before COVID-19 0.30 0.10 0.002 0.10-0.50
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The results of the regression analysis show that older
women had lower overall health levels (coefficient B = -
0.15, p < 0.001), and those experiencing post-COVID
fatigue also exhibited a decline in health (B = -0.20, p =

Univariate Analysis.

0.032). In contrast, better general health before COVID-19
had a positive effect on post-COVID health outcomes (B =
0.30, p = 0.002). The 95% confidence intervals confirm the
statistical significance of these variables.

Table 6

Question No. Category (Frequency >5%) n (%)

1 2 3 4
21-30 years 130 43.3%
1. Your Age 31-35 years 109 36.3%
36-40 years 52 17.3%
151-160 cm 68 22.7%
. 161-170 cm 127 42.3%
2. Your Height 171-180 cm 75 [250%
Above 180 cm 30 10.0%
Very good 38 12.7%
3. Health Status Before Experiencing COVID-19 Good 202 67.3%
Satisfactory 59 19.7%

Very good 11 3,7%
4. Health Status After Experiencing COVID-19 Good 133 44.3%
Satisfactory 152 50.7%
. Full-term birth (=37 weeks) 204 68.0%
5. Pregnancy Outcome During COVID-19 Preterm birth (22-36.6 weeks) |91 |30.3%
First 45 15.0%
6. Number of Births During COVID-19 Second 58 19.3%
Third or more 197 65.7%
7. Doctor Visits in the Last Year (After COVID-19) No 172 57.3%
Yes, once 119 39.7%

Acute illness 18 6.0%
8. Reason for Doctor Visit Feeling unwell 94 31.3%
Preventive check-up 180 60.0%
No 108 36.0%
9. Acute Respiratory lliness in the Last Year (Flu, etc.) Yes, once 84 28.0%
Yes, twice or more 108 36.0%

10. Presence of Chronic Diseases (Hypertension, Diabetes, etc.) No 300 100%
No 114 38.0%
. . Yes, first 3 months 90 30.0%
11. Severe Fatigue, Weakness, Decreased Work Capacity Yes, first 6 months 46 15.3%
Yes, more than 6 months 50 16.7%
No 116 38.7%
. . Yes, first 3 months 91 30.3%
12. Muscle, Bone, and Joint Pain Yes, first 6 months 46 15.3%
Yes, more than 6 months 47 15.7%
No 128 42.7%
Yes, first 3 months 86 28.7%
13. Unusual Headaches Yes, first 6 months " [13.7%
Yes, more than 6 months 45 15.0%
No 131 43.7%
i . - Yes, first 3 months 95 31.7%
14. Visual Floaters, Dizziness, Tinnitus Yes, first 6 months 35 12.0%
Yes, more than 6 months 38 12.7%
No 143 47.7%
. . . Yes, first 3 months 82 27.3%
15. Chest Pain, Palpitations, Blood Pressure Fluctuations Yes, first 6 months 35 12.0%
Yes, more than 6 months 39 13.0%
16. Excessive Sweating, Hot Flashes No 132 44.0%
Yes, first 3 months 92 30.7%
Yes, first 6 months 37 12.3%
Yes, more than 6 months 39 13.0%
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Continuation of the table 1.

1 2 3 4
No 130 43.3%
. , e e Yes, first 3 months 94 31.3%
17. Chest Tightness, Breathing Difficulties Yes, first 6 months 40 13.3%
Yes, more than 6 months 36 12.0%
18. Unexplained Fear, Anxiety, Suicidal Thoughts No 291 97.0%
No 122 40.7%
. e s . . . . Yes, first 3 months 95 31.7%
19. Sleeping Difficulties (Insomnia at Night, Drowsiness During the Day) Yes, first 6 months ) 12.0%
Yes, more than 6 months 41 13.7%
20. Skin Rashes No 292 97.3%
No 112 37.3%
21, Hair Loss Yes, first 3 months 90 30.0%
' Yes, first 6 months 47 15.7%
Yes, more than 6 months 51 17.0%
. . . No 276 92.0%
22. Body Weight Changes (Weight Loss/Gain) Yes, first 3 months 2 73%
. - No 133 44.3%
23. Skin Dryness and Decreased Elasticity Yes 167 55 7%
No 194 64.7%
24. Libido Disorders Yes, first 3 months 78 26.0%
Yes, first 6 months 23 7.7%
. , - No 239 79.7%
25. Changes in Menstrual Regularity and Characteristics Yes 61 203%
e . No 232 77.3%
26. Difficulties in Planning the Next Pregnancy Yes 68 2 7%
. - No 236 78.7%
27. Postpartum Scheduled Gynecological Examination Yes 64 21.3%
. . . No 212 70.7%
28. Abnormalities Detected During Routine Check-up Yes 88 29.3%
No 188 62.7%
. . . . Yes 37 12.3%
29. Consideration of Pregnancy Planning Information | dort know about such 75 25 0%
information
No protection (nothing used) 190 63.3%
1 0,
30. Contraception if Not Planning the Next Pregnancy Proteghon used (all methods 1110 36.7%
combined)
Intrauterine device 97 32.3%
An analysis of respondents' overall health status before ~ 15% were first-ime mothers, while 19.3% were

contracting COVID-19 revealed that approximately 80%
rated their health as "good" or better. Specifically, 67.3%
assessed their health as "good," 12.7% as "very good," and
0.3% as "excellent." Notably, no respondents rated their
health as "poor" before the infection. However, after
experiencing COVID-19, these ratings changed: the
proportion of respondents rating their health as "very good"
dropped to 3.7%, while those considering it "good"
decreased to 44.3%. The "excellent" category disappeared
entirely, and the "satisfactory" category increased to 50.7%,
with 1.3% rating their health as "poor." This indicates a
general deterioration in health following COVID-19.

Among women who were pregnant during the
pandemic, 68% had full-term deliveries (237 weeks), while
30.3% experienced preterm hirths (22-36.6 weeks), and
1.7% had miscarriages after 12 weeks. These findings
suggest that COVID-19 may have influenced pregnancy
outcomes, increasing the risk of complications. Additionally,
among women who gave birth during the pandemic, only
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experiencing their second childbirth, and 65.7% had their
third or more childbirths, indicating a relatively experienced
group of respondents.

The frequency of medical visits post-COVID-19 revealed
that 57.3% of respondents did not consult a doctor in the past
year, while 39.7% had one visit, and 3% sought medical
attention twice or more. The reasons for seeking medical care
were as follows: 60% underwent routine check-ups, 31.3%
reported nonspecific discomfort, 6% sought care due to acute
iliness, and 2.7% required medical attention due to chronic
disease exacerbation. Notably, none of the respondents had
pre-diagnosed chronic diseases before the pandemic, which
may require further investigation.

The incidence of acute respiratory infections in the year
following COVID-19 varied: 36% did not experience any
respiratory illnesses, 28% reported being sick once, and
36% suffered from respiratory infections twice or more. This
suggests variable immune responses, where some
individuals may have developed increased resistance to
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respiratory pathogens, while others exhibited increased
susceptibility.

A univariate analysis identified the widespread
persistence of post-COVID symptoms over time. Overall,
62% of respondents reported experiencing severe fatigue,
weakness, and reduced work capacity (30% within the first
three months, 15.3% up to six months, and 16.7% beyond
six months). Similar trends were observed for
musculoskeletal pain (61.3%), headaches (approximately
57%), vision and hearing disturbances (56.3%), cardiac
discomfort (52.3%), excessive sweating (56%), and
respiratory  difficulties  (56.7%).  Psycho-emotional
disturbances were relatively rare (3%) but not entirely
absent. Sleep disturbances were reported by 59.3% of
respondents. Dermatological changes were infrequent
(2.7%), but skin dryness and decreased elasticity were
noted in 55.7% of cases. Hair loss was observed in 62.7%
of respondents (30% within the first three months, 15.7% up
to six months, and 17% beyond six months).

Reproductive health was also affected, with 20.3%
reporting menstrual cycle irregularities and 22.7% experiencing
difficulties in planning their next pregnancy. Libido disorders
were reported by 35.3% (26% within the first three months,

Multifactorial Analysis Results.

7.7% up to six months, and 1.7% beyond six months). After
childbirth during the pandemic, 78.7% of respondents did not
undergo a scheduled gynecological examination, while 21.3%
did, among whom 29.3% were diagnosed with abnormalities.
Only 12.3% of respondents actively sought information about
pregnancy planning, whereas 62.7% showed no interest, and
25% were unaware of such information. A significant proportion
(63.3%) did not use any contraception, increasing the risk of
unplanned pregnancies. Among those using contraception,
32.3% opted for infrauterine devices, 4.3% used hormonal
methods, and no respondents reported using barrier methods.
For a more in-depth understanding, a multifactorial
analysis (Appendix A) was conducted. This approach
required grouping certain categories. For instance, while the
univariate analysis categorized symptom duration into three
periods (up to 3 months, up to 6 months, and beyond 6
months), the multifactorial analysis simplified this into two
categories: "up to 3 months" and "more than 3 months."
This helped streamline statistical modeling and better
capture the long-term impact of symptoms. Similarly,
preterm births and miscarriages were combined into a
single 32% category, facilitating a more comprehensive

evaluation of pregnancy complications.

Appendices 1.

Group
Indicators Positive | Negative p Cl[95% CI]
result result
1. Your age: Under 30 years old 131 (43,7%)| 154 (51%) -
31-35 years old 109 (36,3%)| 51 (16,9%) | 0,059 | 0,23[0,48-1,03]
36-40 years old 52 (17,3%) | 56 (18,5%) | 0,666 | 0,52 [1,2-2,75]
Above 40 years old 8(2,7%) | 41 (13,6%) |<0,001| 3,31 [14,73-65,58]
2. Your height: Up to 160 cm 68 (22,7%) | 87 (28,8%) -
161-170 cm 127 (42,3%)|155 (51,3%)| 0,476 | 0,4 [0,78-1,54]
Above 171 cm 105 (35%) | 60 (19,9%) | 0,172 | 0,28 [0,59-1,26]
3. How would you rate your  |Good 202 (67,3%) | 228 (75,5%) -
overall health before \Very good/excellent 39 (13%) |38 (12,6%) | 0,510 0,2510,7-2]
experiencing COVID-19? Satisfactory/poor 59 (19,7%) | 36 (11,9%) | 0,225 | 0,67 [1,93-5,59]
4. How would you rate your  |Good 133 (44,3%) 1202 (66,9%) -
overall health after Very good 1(3,7%) | 27 (8,9%) [ 0,724 | 0,33 [1,27-4,88]
experiencing COVID-19? Satisfactory 156 (52%) | 73 (24,2%) | 0,233 | 0,21 [0,56-1,45]
5. If you were pregnant during [Full-term birth (=37.0 weeks of pregnancy) | 204 (68%) |285 (94,4%) -
the COVID-19 pandemic, how [Preterm birth (22.0-36.6 weeks of 96 (32%) | 17 (5,6%) |0,163 | 0,12[0,42-1,42]
did your pregnancy end? pregnancy), miscarriage
6. If you gave birth during the |First 45 (15%) | 66 (21,9%) -
COVID-19 pandemic, which  (Second 58 (19,3%) | 34 (11,3%) | 0,016 | 0,12[0,31-0,8]
birth was it for you? Third or more 197 (65,7%) 1202 (66,9%)| 0,054 | 0,18[0,42-1,02]
7. In the last year after having |No 172 (57,3%) 227 (75,2%) -
COVID-19, have you visited a |Yes, once 119 (39,7%) | 54 (17,9%) | 0,167 | 0,75[1,97-5,14]
doctor regarding your health? |Yes, two or more times 9 (3%) 21 (7%) |<0,001| 9,11 [93,57-961,18]
9. In the last year after having  [No 108 (36%) 1232 (76,8%) -
COVID-19, have you Yes, once 84 (28%) | 32 (10,6%) |<0,001| 0,04 [0,12-0,32]
experienced an acute Yes, two or more times 108 (36%) | 38 (12,6%) | 0,646 | 0,2[0,73-2,75]
respiratory illness (flu,
parainfluenza, acute respiratory
infections, acute respiratory viral
infections)?
11. After having COVID-19,  |No 114 (38%) |261 (86,4%) -
did you experience severe  |Yes, in the first 3 months 90 (30%) | 29(9,6%) | 0,073 010,07-1,29]
fatigue, general weakness, or |Yes, for more than 3 months 96 (32%) 12 (4%) (<0,001 0[0-0,07]
reduced work capacity?
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1 2 3 4 5 6
12. After having COVID-19,  No 116 (38,7%) | 260 (86,1%) -
did you notice the onset of  |Yes, in the first 3 months 91(30,3%) | 29(9,6%) 0,350 | 0,2[4,29-91,36]
muscle, bone, or joint pain?  |Yes, for more than 3 months 93 (31%) | 13 (4,3%) | 0,221 | 0,27 [9,03-306,51]
13. After having COVID-19, |No 128 (42,7%) 1259 (85,8%) -
did you experience non- Yes, in the first 3 months 86 (28,7%) | 33 (10,9%) | 0,971 | 0,08 [0,96-10,82]
specific headaches? Yes, for more than 3 months 86 (28,7%) | 10(3,3%) | 0,056 010,05-1,08]
14. After having COVID-19, did you [No 131 (43,7%)|259 (85,8%) -
notice “floaters” in your vision, Yes, in the first 3 months 95 (31,7%) | 33 (10,9%) | 0,013 | 2,49 [70,48-1997,32]
dizziness, tinnitus, or hearing loss? |Yes, for more than 3 months 74 (24,7%) 10 (3,3%) [0,024 1,77 [72,14-2945,56]
15. After having COVID-19, did you [No 143 (47,7%)|262 (86,8%) -
experience chest pain, frequent  |Yes, in the first 3 months 82 (27,3%) | 30(9,9%) | 0,113 | 0,58 [9,75-162,76]
heart palpitations, or changes in
your usual blood pressure levels  Yes, for more than 3 months 75(25%) |10(3,3%) 0,844 10,04 [1,45-59,97]
(either high or low)?
16. After having COVID-19, |No 132 (44%) 264 (87,4%) -
did you notice excessive Yes, in the first 3 months 92 (30,7%) | 27 (8,9%) |0,645| 0,14 [1,83-23,96]
sweating at night or during the
day, or sudden hot flashes? Yes, for more than 3 months 76 (25,3%) |11(3,6%) (0,654 (0,04 [0,54-8,04]
17. After having COVID-19, did  [No 130 (43,3%)|263 (87,1%) -
you notice a feeling of chest Yes, in the first 3 months 94 (31,3%) | 29 (9,6%) | 0,048 0[0,05-0,98]
tightness or breathing difficulties? Yes, for more than 3 months 76 (25,3%) |10(3,3%) 0,582 |0,01[0,36-13,78]
19. Since having COVID-19, |No 122 (40,7%)|259 (85,8%) -
have you had trouble sleeping |Yes, in the first 3 months 95 (31,7%) | 29(9,6%) |0,951 | 0,05][0,91-16,82]
(insomnia at night, drowsiness
during the day)? Yes, for more than 3 months 83 (27,7%) |14 (4,6%) (0,083 |0,63 [32,66-1691,51]
. No 112 (37,3%) | 261 (86,4%) -
21. After having COVID9, - o et 3 months 90 (30%) | 26 (8,6%) | 0,002] 0[0,01-0,17]
did you notice hair loss? o =
Yes, for more than 3 months 98 (32,7%) | 15(5%) | 0,005 0[0,01-0,21]
23. Since having COVID-19, |Yes 167 (55,7%)| 35 (11,6%) -
has your skin become dry and 0 0
less elastic? No 133 (44,3%) |267 (88,4%) 0,079 10,81 [6,48-52,06]

. . No 194 (64,7%) 266 (88,1%) -
Zguf)t(ere';:‘r’]'gg "%%X'z;?ag'r‘; Yes, in the frst 3 months 78 (26%) | 25 (8.3%) | 0.306 | 04 [2.75-19,16]
you exp " |Yes, for more than 3 months 28(9,3%) | 11(3,6%) |0,031|1,25[11,39-103,98]
25. After having COVID-19, has |Yes 61(20,3%) | 5(1,7%) -
the regularity and nature of your
menstruation changed? No 239 (79,7%) (297 (98,3%) 0,203 10,46 [4,19-37,98]
26. After having a pregnancy/  |Yes 68 (22,7%) | 8(2,6%)
delivery affected by COVID-19,

did you experience difficulties in [No 232 (77,3%) [294 (97,4%) 0,688 0,19 [1,53-12,12]
planning your next pregnancy?
27. After pregnancy, did you Yes 64 (21,3%) | 38 (12,6%)
undergo a routine gynecological
examination (“screening’):
gynecological consultation, No 236 (78,7%) 264 (87,4%) (0,271 0,08 [0,41-2]
ultrasound of pelvic organs,
oncocytology, etc.?
28. If you underwent a routine Yes 88 (29,3%) | 13 (4,3%)
gynecological examination after
pregnancy during the COVID-19
pandemic, were any abnomalities No 212 (70,7%) 289 (95,7%) 0,063 10,91 [5,28-30,45]
detected?
0, 0, -

29, Do you seek information L(e)s 13878((1622,,3712) 25452((1886%2) 0,032 0,09[0,28:0]

Y pianning: Iam not aware of such information | 75 (25%) | 5(1,7%) |<0,001]  0[0,01-0,12]
30. If you are not planning your next|No contraception 190 (63,3%)|118 (39,1%) -
pregnancy at this time, what | use an intrauterine device 97 (32,3%) |158 (52,3%)|<0,001| 7,19 [15,15-31,9]
contraception method do you use? |Qther 13 (4,3%) | 26 (8,6%) |<0,001| 4,07 [20,83-106,64]

Categories that increase the chances of a positive outcome are marked in pink, while those that decrease the chances are marked in

green.
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For example, in the univariate analysis, prolonged
fatigue was divided into 15.3% (up to 6 months) and 16.7%
(beyond 6 months), whereas in the multifactorial analysis,
these groups were merged into a single 32% category
representing symptoms lasting more than three months. A
similar pattern was observed for hair loss: the 15.7% (up to
6 months) and 17% (beyond 6 months) groups were
combined into 32.7%. Sleep disturbances lasting beyond
three months were recorded at 27.7%. This consolidation
provided a clearer picture of long-term symptom
persistence, aiding statistical analysis.

The multifactorial analysis (Appendix A) confirmed that
many post-COVID symptoms persisted for more than three
months, highlighting the long-term impact of COVID-19 on
quality of life. Symptoms such as fatigue, hair loss, sleep
disturbances, and respiratory difficulties were persistent
among a significant proportion of respondents. Similarly,
aggregating adverse pregnancy outcomes into a single
category provided a clearer understanding of the
pandemic's negative reproductive health effects.

Age was identified as a significant factor in health
outcomes. Women over 40 years old had a significantly
higher likelihood of negative outcomes, with 13.6% of this
group experiencing complications compared to 51% among
women under 30 years old (p < 0.001; OR = 3.31, 95% Cl
[14.73-65.58]). A statistically significant difference was also
observed in the 31-35 age group, where the probability of a
positive outcome was lower (p = 0.059; OR = 0.23, 95% ClI
[0.48-1.03)).

Height parameters were also analyzed, but no
significant differences were found between groups. For
example, the proportion of negative outcomes was 28.8%
among women shorter than 160 cm, 51.3% among those
161-170 cm (p = 0.476), and 19.9% among women taller
than 171 cm (p = 0.172).

Pre- and post-COVID health assessments significantly
influenced outcomes. Among women who rated their pre-
COVID health as "good," 75.5% experienced negative
outcomes, compared to only 11.9% among those who rated
their health as "satisfactory" or "poor" (p = 0.225; OR = 0.67,
95% CI [1.93-5.59]). Among women whose health worsened
after COVID-19, the incidence of negative outcomes was
24.2% (p = 0.233; OR = 0.21, 95% CI [0.56-1.45]).

The data suggest a decline in quality of life following
COVID-19, emphasizing the need for further research
considering multifactorial models. As demonstrated in
Appendix A, category consolidation facilitated the
identification of stable and significant trends. The findings
underscore the importance of rehabilitation, preventive
measures, and informational campaigns for women affected
by COVID-19.

Discussion. This study has demonstrated that women
who have experienced COVID-19 exhibit a decline in
overall health, along with the emergence or exacerbation of
post-COVID ~ symptoms, including  psycho-emotional
disorders, reproductive system changes, and specific
patterns in seeking medical care. Furthermore, a significant
proportion of respondents reported symptoms persisting for
more than three months, indicating the presence of a
prolonged post-COVID syndrome.

One of the novel and significant aspects of this research
is the comprehensive nature of the observed changes,

which encompass multiple dimensions, ranging from
general well-being to reproductive health, sexual function,
and dermatological aspects, including skin and hair
conditions. Our findings align with certain international
studies, confirming that post-COVID symptoms can persist
over an extended period in individuals across various age
groups, even in the absence of chronic diseases [4], [5],
[14], [20]. However, previous studies have largely examined
reproductive consequences in a fragmented manner,
making direct comparisons challenging. The differences
between our findings and some prior studies may be
attributed to the nature of our sample, which primarily
included women of reproductive age without officially
registered chronic illnesses. This factor could influence
susceptibility to post-COVID complications and the
characteristics of reported symptoms. When comparing
findings across studies, it is essential to consider inclusion
criteria, socio-demographic background, and access to
medical care.

A notable strength of this study lies in the detailed
analysis of symptom dynamics post-infection, employing a
multifactorial approach to integrate data and identify
overarching trends. This methodology allowed for the
monitoring of various health aspects—ranging from general
well-being to reproductive changes—over an extended
period, revealing the persistence or transformation of
symptoms. Additionally, the inclusion of a population
without evident chronic diseases helped minimize the
confounding influence of comorbidities on the results.

Nevertheless, the study has several limitations. First,
the reliance on survey-based data collection and the
absence of objective clinical measurements complicate the
validation of causal relationships between COVID-19 and
the observed changes. Second, the sample predominantly
comprised women of reproductive age, which restricts the
generalizability of the findings to other age groups. Third,
the lack of long-term follow-up data on the same
respondents, as well as the absence of objective health
assessments (such as laboratory or instrumental
diagnostics), may limit the reliability of certain conclusions.
Another drawback is the absence of a control group, which
prevents a precise evaluation of the distinct characteristics
of post-COVID symptoms. While these limitations should be
taken into account when interpreting the results, they do not
invalidate the study’s key findings.

The findings underscore the necessity of close
monitoring of women following COVID-19, particularly
concerning reproductive health and long-term post-COVID
manifestations. From a practical perspective, these results
can facilitate the early detection and management of post-
COVID disorders related to reproduction, sleep, and
psycho-emotional well-being. However, the application of
these findings in clinical practice requires an individualized
approach, further confirmatory studies, and potential
integration into future clinical guidelines.

Future research should expand the demographic scope,
incorporating women of various ages and differing baseline
health conditions. A promising direction involves a long-
term, dynamic cohort study complemented by clinical and
laboratory assessments. This approach would enable the
identification of more precise predictors of prolonged post-
COVID symptoms and their impact on reproductive

154



Hayka u 3apaBooxpanenue, 2025 T.27 (1)

AKTYAJIbHASI TEMA - COVID-19

function. Additionally, new hypotheses may emerge
regarding the underlying mechanisms of the observed
changes, including potential immuno-hormonal alterations
and their role in post-COVID syndrome development.
However, such hypotheses remain preliminary and require
further substantiation.

The interpretation of these findings should consider the
primary aim of this study—to evaluate the impact of COVID-
19 on women's general and reproductive health. While the
data indicate the persistence of post-COVID changes, they
do not provide sufficient evidence to draw conclusions
about the long-term economic or social effectiveness of
specific interventions. Nonetheless, the results emphasize
the importance of a comprehensive rehabilitation approach
for women recovering from COVID-19 and outline directions
for further in-depth investigations.

Recommendations for Pregnancy Planning

Based on the study findings, recommendations for
pregnancy planning post-COVID-19 have been developed.
Women should undergo a thorough assessment of their
general health status following COVID-19. This evaluation
should include blood tests, hormonal assessments, and
examinations of the cardiovascular and respiratory systems.
The study indicates that a higher baseline level of
preconception health increases the likelihood of favorable

pregnancy outcomes.
Women should undergo routine  gynecological
examinations, including  ultrasound  assessments,

oncocytology, and hormonal balance evaluations, as key
steps in pregnancy preparation. According to the study
data, women who did not undergo scheduled gynecological
check-ups after COVID-19 were more likely to experience
reproductive abnormalities (p = 0.08; OR = 0.41-2). Given
COVID-19's substantial impact on the immune system,
women are advised to maintain a diet rich in vitamins and
minerals. Strengthening immunity through the intake of
micronutrients such as vitamins D and C, iron, and zinc is
particularly important.

The study findings also suggest that post-COVID
psycho-emotional disturbances (e.g., insomnia, fatigue)
may contribute to adverse health outcomes. Therefore,
psychological support and, if necessary, professional
counseling are recommended for affected women. Light
physical activities, such as yoga or swimming, can enhance
overall health and improve the body's readiness for
pregnancy. This is particularly relevant for women
experiencing post-COVID fatigue or weakness (p < 0.001;
OR =0.07, 95% CI [0-0.07]).

For women who do not plan to conceive following
COVID-19 recovery, selecting appropriate contraceptive
methods is crucial. According to the study results, women
using intrauterine devices were more likely to experience
favorable outcomes (p < 0.001; OR =7.19, 95% CI [15.15—
31.9])). Furthermore, comprehensive education on
pregnancy planning is essential. The study found that
women lacking adequate information had a higher likelihood
of negative outcomes (p < 0.001; OR = 0.01, 95% CI [0.01—
0.12]). Healthcare institutions should develop specialized
programs to provide women with information on pregnancy
planning and the potential long-term effects of COVID-19.

Conclusion. This study has demonstrated that COVID-
19 infection in women of reproductive age is associated

with a deterioration in overall health, along with the
development of various post-COVID symptoms affecting
reproductive function, psycho-emotional stability, and
somatic and dermatological parameters. Some symptoms
persisted for more than three months, contributing to the
formation of a prolonged post-COVID syndrome. The
findings highlight the importance of comprehensive medical
surveillance, preventive strategies, and rehabilitation
measures aimed at the timely identification and
management of post-COVID disorders.

To gain a deeper understanding of COVID-19’s long-
term consequences and identify risk factors more precisely,
further research is required. This should include long-term
dynamic monitoring, objective clinical and laboratory
assessments, and comparative analyses with control
groups. Such studies will facilitate the development of
effective medical strategies tailored to women recovering
from COVID-19.
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